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Description
TECHNICAL FIELD

[0001] Thisdisclosure relatesto a wheel end assembly
having acompression ring thatmay be disposed between
a hub and a steering knuckle.

BACKGROUND

[0002] A wheel end assembly is disclosed in United
States patent application serial number 15/346,792, filed
November 9, 2016. A wheel end assembly according to
the preamble of claim 1 is disclosed in WO 2013/047695
A1, a further wheel end assembly is disclosed in JP 2014
013073 A.

SUMMARY

[0003] Inatleastone approach, a wheel end assembly
is provided. The wheel end assembly includes a steering
knuckle, a hub, a seal assembly, and a compression ring.
The steering knuckle has a spindle and an opening that
extends around the spindle. The hub is rotatable about
an axis with respect to the spindle. The seal assembly is
at least partially disposed in the opening and extends
from the spindle to the hub. The seal assembly has an
outer seal case that is disposed on the hub and an inner
seal case that is disposed on the spindle. The compres-
sion ring is disposed on the hub and is at least partially
disposed in the opening. The compression ring exerts a
radial compressive force on the hub in a direction that
extends toward the seal assembly and the axis to inhibit
the outer seal case from moving with respect to the hub.
[0004] In at least one approach, a method for assem-
bling a wheel end assembly is provided. The method in-
cludes heating a compression ring to expand the com-
pression ring. The method further includes positioning
the compression ring with respect to a hub such that the
hub is received in the compression ring. The method fur-
ther includes cooling the compression ring so that the
compression ring exerts a radially inward force on the
hub.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

Figure 1 is a perspective view of a wheel end as-
sembly.

Figure 2 is an exploded view of the wheel end as-
sembly.

Figure 3 is a section view of the wheel end assembly
along section line 3-3 with the addition of a wheel
thatis mounted on ahub and showing a compression
ring.
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Figure 4 is a magnified view of a portion of the wheel
end assembly shown in Figure 3.

Figure 5 is a section view of the compression ring of
Figure 4.

Figure 6 is a perspective view of an example of a
steering knuckle that may be provided with the wheel
end assembly.

Figure 7 is a magnified view of a portion of a wheel
end assembly having another compression ring.

Figure 8 is a section view of the compression ring of
Figure 7.

Figure 9 is a section view of a wheel end assembly
showing the compression ring of Figure 7.

DETAILED DESCRIPTION

[0006] As required, detailed embodiments of the
present invention are disclosed herein; however, it is to
be understood that the disclosed embodiments are mere-
ly exemplary of the invention that may be embodied in
various and alternative forms. The figures are not nec-
essarily to scale; some features may be exaggerated or
minimized to show details of particular components.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a representative basis for teaching one skilled
in the art to variously employ the present invention.
[0007] Referring to Figure 1, an example of a wheel
end assembly 10 is shown. The wheel end assembly 10
may be provided with a motor vehicle like a truck, bus,
farm equipment, military transport or weaponry vehicle,
or cargo loading equipment for land, air, or marine ves-
sels or a trailer that may be provided with a motor vehicle.
[0008] The wheel end assembly 10 may be part of a
drive axle or a non-drive axle. A drive axle may receive
torque from a power source, such as an internal com-
bustion engine or electric motor. In a drive axle configu-
ration, an axle shaft may transmit torque to the wheel
end assembly 10 to rotate a wheel that may be mounted
on the wheel end assembly 10. For instance, the axle
shaft may be operatively connected at a first end to a
vehicle drivetrain component, like a differential or input
shaft, and may be coupled to the wheel end assembly
10 at a second end. The axle shaft may be omitted in a
non-drive axle configuration.

[0009] Referring to Figures 1 and 2, the wheel end as-
sembly 10 may facilitate mounting and rotation of a ve-
hicle wheel. The wheel end assembly 10 may include a
steering knuckle 20, a hub 22, a hub cap 24, a first wheel
bearing 26, a second wheel bearing 28, a seal assembly
30, a compression ring 32, and a brake friction member
34.

[0010] Referringto Figures2and 3, the steering knuck-
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le 20 may be part of a steering system that may be used
to steer or change the direction of the vehicle. The steer-
ing knuckle 20 may be pivotally disposed on a support
member, such as an axle assembly or a vehicle suspen-
sion system. In at least one configuration, the steering
knuckle 20 may include a steering knuckle body 40 and
a spindle 42.

[0011] Referring to Figures 2, 3 and 5, the steering
knuckle body 40 may facilitate mounting of various com-
ponents to the steering knuckle 20. In at least one con-
figuration, the steering knuckle body 40 may include a
first arm 50, a second arm 52, an outboard side 54, an
inboard side 56, an inner surface 58, a notch 60, and one
or more brake mounts 62.

[0012] The first arm 50 may be disposed near the top
of the steering knuckle body 40 and may extend away
from the outboard side 54. The first arm 50 may include
a kingpin hole 70 that may receive a kingpin that may
couple the steering knuckle 20 to another vehicle com-
ponent, such as an axle beam or linkage. As such, the
steering knuckle 20 may pivot or rotate about the kingpin
and a kingpin axis 72. The kingpin hole 70 may be a
through hole that may extend through the first arm 50.
[0013] The second arm 52 may be disposed near the
bottom of the steering knuckle body 40 and may also
extend away from the outboard side 54. The second arm
52 may also include a kingpin hole 70 that may receive
the kingpin.

[0014] Referring to Figure 3, the outboard side 54 face
toward the hub 22. As is best shown in Figures 2 and 5,
a set of spindle mounting holes 74 may be provided in
the outboard side 54. The spindle mounting holes 74 may
be spaced apart from each other and may be radially
disposed about an axis 80. Eight spindle mounting holes
74 are shown, but it is contemplated that a greater or
lesser number may be provided. Moreover, the spindle
mounting holes 74 may be omitted in various configura-
tions, such as when the spindle 42 is integrally formed
with the steering knuckle body 40. The spindle mounting
holes 74 may extend from the outboard side 54 to the
inboard side 56 and may be threaded.

[0015] The inboard side 56 may be disposed opposite
the outboard side 54. As such, the inboard side 56 may
face away from the hub 22. The inboard side 56 may
engage the spindle 42 in one or more configurations.
[0016] Referring to Figures 2 and 3, the inner surface
58 may extend around the axis 80. In addition, the inner
surface 58 may at least partially define an opening 82
that may extend through the steering knuckle body 40.
For example, the opening 82 may extend from the out-
board side 54 toward or to the inboard side 56. The inner
surface 58 or portion thereof may be radially disposed
with respect to the axis 80.

[0017] The notch 60 may be disposed below the axis
80 and may be located near or at the bottom of the inner
surface 58 and the opening 82. For example, the notch
60 or portion thereof may be disposed directly below the
axis 80 as is best shown in Figures 2 and 3. The notch
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60 may extend from the outboard side 54 toward the in-
board side 56. For instance, the notch 60 may extend in
an axial direction or in a direction that extends parallel to
the axis 80 from the outboard side 54 to a notch end
surface 90 as is best shown in Figures 3 and 5. The notch
end surface 90 may face toward the hub 22 and be axially
positioned between the outboard side 54 in the inboard
side 56. In addition, the notch end surface 90 may be
disposed substantially perpendicular to the axis 80 in one
or more configurations.

[0018] Referring to Figures 2 and 6, one or more brake
mounts 62 may be provided to facilitate mounting of a
brake assembly to the steering knuckle 20. For example,
the brake mounts 62 may facilitate mounting of a brake
caliper to the steering knuckle 20. The brake mounts 62
may extend from the outboard side 54 and may be
spaced apart from the opening 82. In Figures 2 and 6,
the brake mounts 62 are integrally formed with the steer-
ing knuckle body 40; however, it is contemplated that the
brake mounts 62 may be provided as separate compo-
nents that may be fastened to the steering knuckle body
40.

[0019] Referringto Figures2and 3, the spindle 42 may
rotatably support the hub 22. For example, the spindle
42 may support the first wheel bearing 26 and the second
wheel bearing 28, which in turn may support and facilitate
rotation of the hub 22 and an associated vehicle wheel.
In addition, the spindle 42 may extend along or may be
centered about the axis 80.

[0020] The spindle 42 may be received in the opening
82. As such, the opening 82 may extend around a portion
ofthe spindle 42. In addition, the spindle 42 may be fixedly
positioned with respect to the steering knuckle body 40.
Accordingly, the spindle 42 may not rotate about the axis
80 or rotate with respect to the steering knuckle body 40.
For instance, the spindle 42 may be integrally formed
with the steering knuckle body 40 or may be a separate
component that may be fixedly mounted to the steering
knuckle body 40. In the configuration shown, the spindle
42 is separate from the steering knuckle body 40 and
may include a first spindle end surface 100, a second
spindle end surface 102, a spindle mounting flange 104,
an internal surface 106, and an external surface 108.
[0021] The first spindle end surface 100 may be dis-
posed at a free end or distal end of the spindle 42. The
first spindle end surface 100 may be disposed inside the
hub 22 and may face toward the hub cap 24.

[0022] The second spindle end surface 102 may be
disposed opposite the first spindle end surface 100. The
second spindle end surface 102 may be disposed prox-
imate or adjacent to the steering knuckle body 40 in con-
figurations where the spindle 42 is a separate component
from the steering knuckle body 40. For instance, the sec-
ond spindle end surface 102 may be disposed near the
inboard side 56 of the steering knuckle body 40. The
second spindle end surface 102 may be omitted in con-
figurations where the spindle 42 is integrally formed with
the steering knuckle 20.
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[0023] The spindle mounting flange 104 may extend
in an axial direction from the second spindle end surface
102 toward the first spindle end surface 100. In addition,
the spindle mounting flange 104 may extend outwardly
away or radially away from the axis 80 and may facilitate
mounting of the spindle 42 to the steering knuckle body
40. For example, the spindle mounting flange 104 may
include a plurality of mounting flange holes 110 that may
extend through the spindle mounting flange 104 as is
best shown in Figure 2. The mounting flange holes 110
may be arranged around the axis 80 and may be aligned
with corresponding spindle mounting holes 74. Each
mounting flange hole 110 may receive a spindle mount-
ing fastener 112, such as a bolt, that may couple the
spindle 42 to the steering knuckle body 40. Each spindle
mounting fastener 112 may be received in a correspond-
ing spindle mounting hole 74 of the steering knuckle body
40.

[0024] ReferringtoFigures2and 3, theinternal surface
106 may extend between the first spindle end surface
100 and the second spindle end surface 102. As is best
shown in Figure 3, the internal surface 106 may at least
partially define a spindle hole 114. The axle shaft, if pro-
vided, may extend through the spindle hole 114. The in-
ternal surface 106 and the spindle hole 114 may option-
ally be omitted in a non-drive axle configuration.

[0025] The external surface 108 may be disposed op-
posite the internal surface 106. The external surface 108
may support the first wheel bearing 26 and the second
wheel bearing 28 as will be discussed in more detail be-
low.

[0026] Referring to Figures 2 and 3, the hub 22 may
be rotatably disposed on the spindle 42. As such, the hub
22 may be rotatable about the axis 80 with respect to the
spindle 42. In a drive axle configuration, the hub 22 may
be operatively connected to an axle shaft. In at least one
configuration, the hub 22 may have a first end surface
120, a second end surface 122, a hub cavity 124, a first
hub mounting flange 126, a second hub mounting flange
128, and a mounting ring 130.

[0027] The first end surface 120 may face toward and
may engage the hub cap 24. As is best shown in Figure
2, the first end surface 120 may include a plurality of hub
cap fastener holes 140. The hub cap fastener holes 140
may be arranged around the axis 80 and may receive a
fastener 142, such as a mounting stud or a bolt, that may
couple the hub cap 24 to the hub 22.

[0028] Referring to Figures 2 and 4, the second end
surface 122 may be disposed opposite the first end sur-
face 120. The second end surface 122 may face away
from the hub cap 24 and may face toward the steering
knuckle 20. As is best shown in Figure 4, the second end
surface 122 may be received in the opening 82 of the
steering knuckle body 40.

[0029] Referringto Figures 2 and 3, the hub cavity 124
may extend from the first end surface 120 to the second
end surface 122. The hub cavity 124 may receive at least
a portion of various components of the wheel end as-
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sembly 10, such as the spindle 42, first wheel bearing
26, and the second wheel bearing 28.

[0030] The first hub mounting flange 126 may be dis-
posed near the firstend surface 120. The first hub mount-
ing flange 126 may extend away from the axis 80. For
instance, the first hub mounting flange 126 may extend
substantially perpendicular to the axis 80 in one or more
configurations. The first hub mounting flange 126 may
facilitate mounting of a wheel 150 that may support a tire.
For example, the first hub mounting flange 126 may in-
clude a set of mounting lug fastener holes 152 that may
each receive a wheel mounting lug 154. As is best shown
in Figure 3, the wheel 150 may have a wheel mounting
flange that may have a set of holes that may be aligned
with the wheel mounting lugs 154. A lug nut 156 may be
threaded onto each wheel mounting lug 154 to secure
the wheel 150 to the hub 22.

[0031] Referring to Figures 2 and 3, the second hub
mounting flange 128 may be located near the center of
the hub 22. Forinstance, the second hub mounting flange
128 may be axially positioned between the first end sur-
face 120 and the second end surface 122. The second
hub mounting flange 128 may facilitate mounting of the
brake friction member 34 of a brake subsystem. For ex-
ample, the second hub mounting flange 128 may include
a set of fastener holes 160 as is best shown in Figure 3.
Afastener hole 160 may receive a brake friction member
fastener 162, such as a mounting stud or bolt, that may
facilitate mounting of the brake friction member 34 to the
hub 22 such that the brake friction member 34 rotates
with the hub 22.

[0032] Referring to Figures 2 and 4, the mounting ring
130 may be disposed at an end of the hub 22. For ex-
ample, the mounting ring 130 may extend in an axial di-
rection from the second end surface 122 toward the hub
cap 24. Moreover, the second end surface 122 may de-
fine and may be referred to as an end surface of the
mounting ring 130. The mounting ring 130 may extend
around the axis 80 and may extend into the opening 82
of the steering knuckle body 40. In at least one configu-
ration, the mounting ring 130 may have a step surface
170, afirst outer surface 172, and a second outer surface
174.

[0033] Referringto Figure 4, the step surface 170 may
be disposed outside ofthe opening 82 and may face away
from the hub cap 24 and toward the steering knuckle 20.
The step surface 170 may be disposed substantially per-
pendicular to the axis 80. In addition, the step surface
170 may be axially positioned between the second end
surface 122 and the second hub mounting flange 128 as
is best shown with reference to Figures 3 and 4. The step
surface 170 may facilitate positioning of the compression
ring 32 as will be discussed in more detail below.
[0034] The first outer surface 172 may extend from the
step surface 170 to or toward the second end surface
122. The first outer surface 172 may extend continuously
around the axis 80 and may be disposed ata substantially
constant radial distance from the axis 80. The compres-
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sion ring 32 may be disposed on the first outer surface
172 as will be discussed in more detail below.

[0035] The second outer surface 174 may extend from
the second end surface 122 to or toward the first outer
surface 172. As is best shown in Figure 4, the second
outer surface 174 may be disposed opposite the seal
assembly 30. The second outer surface 174 may extend
continuously around the axis 80 and may be disposed a
substantially constant radial distance from the axis 80.
The second outer surface 174 may be disposed closer
to the axis 80 than the first outer surface 172. The com-
pression ring 32 may be spaced apart from and may not
engage the second outer surface 174. It is also contem-
plated that the second outer surface 174 may be omitted,
such as when the first outer surface 172 extends to the
second end surface 122.

[0036] Referring to Figures 2 and 3, the first wheel
bearing 26 may be disposed on the spindle 42 and may
rotatably support the hub 22. For example, the first wheel
bearing 26 may be disposed on and may extend around
the external surface 108 of the spindle 42 and may be
received in the hub cavity 124. The first wheel bearing
26 may be positioned closer to the first spindle end sur-
face 100 than the second wheel bearing 28.

[0037] The first wheel bearing 26 may have any suit-
able configuration. For instance, the first wheel bearing
26 may include a plurality of rolling elements, such as
balls or rollers, that may be disposed between an inner
race and an outer race. The inner race may be disposed
on and may extend around the external surface 108 of
the spindle 42. The outer race may be disposed on the
hub 22 and may extend around the inner race.

[0038] The retaining nut 180 may help secure the first
wheel bearing 26. More specifically, the retaining nut 180
may inhibit or limit axial movement of the first wheel bear-
ing 26 along the spindle 42 in a direction that extends
toward the first spindle end surface 100. For example,
the retaining nut 180 may receive and may mate with
corresponding threads on the spindle 42. The retaining
nut 180 may engage the inner race of the first wheel
bearing 26 and may be tightened to exert a preload force
on the first wheel bearing 26.

[0039] The second wheel bearing 28 may also be dis-
posed on the spindle 42 and may rotatably support the
hub 22. For example, the second wheel bearing 28 may
be disposed on and may extend around the external sur-
face 108 of the spindle 42 and may be received in the
hub cavity 124. The second wheel bearing 28 may be
positioned closer to the second spindle end surface 102
than the firstwheel bearing 26. The second wheel bearing
28 may have any suitable configuration. For instance,
the second wheel bearing 28 may include a plurality of
rolling elements, such as balls or rollers, that may be
disposed between an inner race and an outer race.
[0040] Referring to Figure 1, the brake friction member
34 may be part of a brake subsystem that may brake an
associated wheel. The brake subsystem may have any
suitable configuration. For instance, the brake subsys-
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tem may be configured as a friction brake, such as a disc
brake or a drum brake. In Figure 1, a portion of the brake
subsystem is shown that has a disc brake configuration.
In such a configuration, the brake friction member 34 may
be a brake rotor. The brake friction member 34 may be
configured as a brake drum when the brake subsystem
is configured as a drum brake. One or more brake pads
may be actuated into engagement with the brake friction
member 34 to slow rotation of the hub 22 and the wheel
150 about the axis 80.

[0041] Referring to Figures 2 and 3, the brake friction
member 34 may be fixedly disposed on the hub 22 by
way of the brake friction member fasteners 162. In at
least one configuration, a washer 182 and a nut 184 may
be disposed on the brake friction member fasteners 162
to secure the brake friction member 34. As is best shown
in Figure 3, the brake friction member 34 may be axially
positioned such that the brake friction member 34 ex-
tends around the hub 22 and may generally be positioned
between the first wheel bearing 26 and the second wheel
bearing 28.

[0042] Referring to Figures 2-4, the seal assembly 30
may be disposed between the hub 22 and the spindle
42. For example, the seal assembly 30 may extend con-
tinuously around the axis 80 and the spindle 42 and may
extend from the spindle 42 to the hub 22. In addition, the
seal assembly 30 may be axially positioned between the
second wheel bearing 28 and the spindle 42. The seal
assembly 30 may be completely or partially disposed in-
side the opening 82 of the steering knuckle body 40 and
inside the hub cavity 124. The seal assembly 30 may
help inhibit lubricant from exiting the hub cavity 124 be-
tween the spindle 42 and the hub 22. In addition, the seal
assembly 30 may inhibit contaminants from entering the
hub cavity 124.

[0043] In atleast one approach, the seal assembly 30
may include at least one seal case 36 and a seal 38.
More particularly, the seal assembly 30 may include an
inner seal case 36a and an outer seal case 36b. The seal
case 36 may position and hold the seal 38. The mounting
bracket 25 may be fixedly disposed on the hub 22. As
such, the seal case 36 may rotate with the hub 22 and
with respect to the seal 38. The seal case 36 may be
secured to the hub 22 in any suitable manner, such as
through an interference fit engagement.

[0044] In atleast one approach, the seal case 36 may
be formed of a first material, and the hub 22 may be
formed of a second material different than the first ma-
terial. For example, the hub 22 may be formed of alumi-
num, and the seal case 36 may be formed of steel. As
such, the seal case 36 and the hub 22 may have different
coefficients of thermal expansion. More particularly, the
hub 22 may have a thermal expansion coefficient greater
than that of the seal case 36. For example, the seal case
36 may have a volumetric thermal expansion coefficient
(ay) in the range of approximately 33x10% K- to ap-
proximately 39X 106 K-1 at 20°C. The hub 22 may have
a volumetric thermal expansion coefficient (ay,) in the
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range of approximately 68x10-6 K-1 to approximately
70%x10% K-1 at 20°C. As such, the hub 22 may expand
ata greater rate when exposed to elevated temperatures
(e.g., 150°C or greater) at the wheel end assembly 10.
The expansion of the hub 22 relative to the seal case 36
may deteriorate or diminish the fit between hub 22 and
the seal case 36. A loose or otherwise ineffective fit be-
tween hub 22 and the seal case 36 may cause the hub
22 to rotate relative to the seal case 36, which may weak-
en or even destroy the structural integrity of the hub 22,
the seal case 36, or both the hub 22 and the seal case 36.
[0045] To reduce or inhibit the degree of expansion of
the hub 22, the hub 22 may be provided with a compres-
sion ring 32. The compression ring 32 may be disposed
on the hub 22, for example, about the at the mounting
ring 130, and may be at least partially disposed in the
opening 82. For example, the compression ring 32 may
be fixedly positioned with respect to the hub 22 such that
the compression ring 32 and the hub 22 may rotate to-
gether about the axis 80 with respect to the steering
knuckle 20. The compression ring 32 may be configured
as a ring that may extend continuously around the hub
22 and the axis 80.

[0046] The compression ring 32 may be disposed on
the hub 22 such that the compression ring 32 exerts a
compressive force on the mounting ring 130; forexample,
acompressive force in the radial direction toward the axis
80. The compressive force may act on the entire outer
circumference of the mounting ring 130 to urge the
mounting ring 130 toward the axis 80.

[0047] As is best shown in Figures 4 and 5, the com-
pression ring 32 may have a generally trapezoidal cross-
section and may include a body 190 that may define (and
may extend between) an inner surface 192 defining op-
posing ends, an outer surface 194 defining opposing
ends, and opposing side surfaces 196 extending be-
tween the inner surface 192 and the outer surface 194.
[0048] The inner surface 192 may define an inner di-
ameter of the compression ring 32. The inner diameter
may be in the range, for example, of approximately 159
millimeters to approximately 160 millimeters. The inner
surface 192 may be disposed on the mounting ring 130
of the hub 22. In addition, inner surface 192 may extend
continuously around the mounting ring 130 and the axis
80. The inner surface 192 may be disposed on the first
outer surface 172 and may be radially disposed with re-
specttothe axis 80. The inner surface 192 may be spaced
apart from and may not engage the second outer surface
174.

[0049] The outer surface 194 may define an outermost
diameter of the compression ring 32. The outer diameter
may be in the range, for example, of approximately 165
millimeters to approximately 166 millimeters. In at least
one approach, the outer surface 194 may have a sub-
stantially planar cross section in a plane in which the axis
is completely disposed. The outer surface 194 may have
an axial length along the cross section greater than an
axial length of the inner surface 192. For example, outer
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surface 194 may have an axial length along the cross
section of approximately 17 millimeters, and the inner
surface 192 may have an axial length of approximately
16 millimeters or less. The outer surface 194 may be
parallel to the inner surface 192. The outer surface 194
may have a surface area (e.g., at a surface facing inner
surface 58) greater than a surface area of the inner sur-
face 192 (e.g., at a surface facing the first outer surface
172).

[0050] The opposing side surfaces 196 may extend at
equal lengths between the inner surface 192 and the out-
er surface 194. In atleastone approach, one side surface
196b may be received within the opening 82 of the steer-
ing knuckle body 40, and an opposing side surface 196a
may not be received in the opening 82. In at least one
approach, one side surface 196a may engage the hub
22. For example, one side surface 196a may extend
along and may engage the step surface 170. As such,
the step surface 170 may inhibit axial movement of the
compression ring 32 in a direction that extends away from
the steering knuckle body 40 and toward the hub cap 24.
Moreover, an opposing side surface 196b may be spaced
apart from the steering knuckle 20 and the hub 22. For
instance, the opposing side surface 196b may be re-
ceived in the opening 82 of the steering knuckle body 40
and may extend toward but may not engage the inner
surface 58 of the steering knuckle body 40. As such, the
opposing side surface 196b may not inhibit rotation of
the hub 22 with respect to the steering knuckle 20,
[0051] The opposing side surfaces 196 may include
connecting surfaces 200 and end surfaces 202. The an-
gled connecting surfaces 200 may extend at an oblique
angle relative to the inner surface 192 and the outer sur-
face 194. In at least one approach, the compression ring
32 includes a first connecting surface 200 that extends
from a first end of the inner surface 192 toward the outer
surface 194. The first connecting surface 200 may have
a substantially planar cross section in the plane and ex-
tends at an oblique angle relative to the inner surface
192. The compression ring 32 may further include a sec-
ond connecting surface 200 that extends from a second
end of the inner surface 192 toward the outer surface
194. The second connecting surface 200 may have a
substantially planar cross section in the plane and ex-
tends at an oblique angle relative to the inner surface.
[0052] The orthogonal end surfaces 202 may extend
at a generally orthogonal angle relative to the inner sur-
face 192 and the top surface 196. In at least one ap-
proach, the compression ring 32 may include a first end
surface 202 that extends from an end of the first connect-
ing surface 200 to the outer surface 194. The first end
surface 202 may engage the hub 22. The compression
ring 32 may further include a second end surface 202
that extends from an end of the second connecting sur-
face 200 to the outer surface 194. The second end sur-
face 202 may be disposed in the opening 82.

[0053] Referringto Figure 7, another compression ring
210 is shown. The compression ring 210 may include a
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body 212 that may define (and may extend between) an
inner surface 214, an outer surface 216, and opposing
side surfaces 218, 220. Side surface 218 may extend a
height greater than a height of the step surface 170. Side
surface 220 may extend a height less than a height of
the step surface 170.

[0054] The inner surface 214 may be disposed on the
mounting ring 130 of the hub 22. In addition, inner surface
214 may extend continuously around the mounting ring
130 and the axis 80. The inner surface 214 may be dis-
posed on the first outer surface 172 and may be radially
disposed with respect to the axis 80. The inner surface
214 may be spaced apart from and may not engage the
second outer surface 174.

[0055] Referring to Figure 8, in at least one approach,
a side wall (e.g., side wall 218) may form an inner con-
necting surface 222. The inner connecting surface 222
may be a feature such as a chamfer or fillet. The inner
connecting surface 222 may extend approximately 45
degrees fromthe inner surface 214. The inner connecting
surface 222 may space a portion of the body 212 from
the step surface 170. In at least one approach, the inner
connecting surface 222 is a planar surface. The inner
connecting surface 222 may also, or instead, include a
rounded surface having a curvature.

[0056] The body 212 may extend various lengths from
the inner surface 214 along the cross-section of the com-
pression ring 210. In this way, the outer surface 216 may
define various top surfaces. For example, the body 212
may extend to a first perimeter surface 230 disposed a
firstheight H1 from the inner surface 214, anintermediate
outer surface 232 disposed a second height H2 from the
inner surface 214, and a second perimeter surface 234
disposed a third height H3 from the inner surface 214.
The first perimeter surface 230 may have an axial length
along the cross-section of the compression ring 210 in
the range of approximately 1 millimeter to approximately
2 millimeters. The second perimeter surface 234 may
have an axial length along the cross-section of the com-
pression ring 210 of approximately 2 millimeters.
[0057] One or more of the first perimeter surface 230,
the intermediate outer surface 232, and the second pe-
rimeter surface 234 may extend parallel to the inner sur-
face 214. In at least one approach, H1 may be greater
than H2 and H3, and H3 may be greater than H2. The
third height H3 may be, for example, half or less than half
of the first height H1 (i.e., the first perimeter surface 230
may extend along a height that is twice as high, or more,
from the inner surface 214 as the second perimeter sur-
face 234). In at least one approach, H1 may be in the
range of approximately 15 millimeters to approximately
16 millimeters. H2 may be approximately 2 millimeters.
H3 may be in the range of approximately 5 millimeters
to approximately 6 millimeters.

[0058] The outer surface 216 may further include afirst
outer connecting surface 236 and a second outer con-
necting surface 238. The first outer connecting surface
236 may extend, for example, between the first perimeter
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surface 230 and the intermediate outer surface 232. In
this way, the first outer connecting surface 236 may have
a variable height relative to the inner surface 214. The
variable height may be in the range of H2 to H1. The
second outer connecting surface 238 may extend, for
example, between the intermediate outer surface 232
and the second perimeter surface 234. In this way, the
second outer connecting surface 238 may also have a
variable height relative to the inner surface 214. The var-
iable height may be in the range of H2 to H3.

[0059] Inatleastone approach, the first outer connect-
ing surface 236 is a planar surface. The first outer con-
necting surface 236 may also, orinstead, include a round-
ed surface having a curvature. In at least one approach,
the second outer connecting surface 238 is a planar sur-
face. The second outer connecting surface 238 may also,
orinstead, include a rounded surface having a curvature.
[0060] In this way, the compression ring 210 may form
a first peak at the first perimeter surface 230, a second
peak at the second perimeter surface 234, and a valley
at the intermediate outer surface 232. The first peak may
block or inhibit contaminants from passing around the
compression ring 210 to reach the seal assembly 30 or
pass around the seal assembly 30 to contaminate the
lubricant in the wheel end assembly 10, which may lead
to wear and reduced component life. The contaminants
may be collected in the valley.

[0061] Referring to Figure 9, axial positioning of the
compression ring 210 with respect to the steering knuckle
20 is shown in more detail. In Figure 9, the inner surface
58 of the steering knuckle body 40 extends in an axial
direction further toward the hub 22 above the axis 80
than below the axis 80. More specifically, the inner sur-
face 58 may have a shorter axial length where the notch
60 is provided in the steering knuckle body 40 than an
axial length where the notch 60 is not provided in the
steering knuckle body 40. As such, the axial distance D
from the step surface 170 of the hub 22 to the notch end
surface 90 may be greater than the axial distance D,
from the step surface 170 of the hub 22 to the outboard
side 54. As such, the first perimeter surface 230 of the
compression ring 210 may also be disposed further from
the notch end surface 90 than from the outboard side 54.
Such a configuration may allow contaminants that are
received in or captured by the valley cross-section of the
compression ring 210 to more freely exit the wheel end
assembly 10 via the notch 60. As such, the compression
ring 210 may be "self-cleaning" as contaminants that are
captured by the compression ring 210 may be released
or flung off the compressionring 210 as the hub 22 rotates
and may exit the opening 82 via the notch 60.

[0062] Inatleastone approach, the compressionrings
32, 210 may be formed of a first material, and the hub
22 may be formed of a second material different than the
first material. For example, the hub 22 may be formed of
aluminum, and the compression rings 32, 210 may be
formed of steel. As such, the compression rings 32, 210
and the hub 22 may have different coefficients of thermal
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expansion. More particularly, the hub 22 may have ather-
mal expansion coefficient greater than that of the com-
pression rings 32, 210. For example, the compression
rings 32, 210 may have a volumetric thermal expansion
coefficient (o) in the range of approximately 33x106
K-1 to approximately 39x10-6 K-1 at 20°C. The hub 22
may have a volumetric thermal expansion coefficient (o)
in the range of approximately 68x10¢ K- to approxi-
mately 70x10-6 K-1 at 20°C.

[0063] As such, the compression rings 32, 210 may
act to reduce or inhibit the degree of expansion of the
hub 22 in the region of the mounting ring 130. For exam-
ple, when the hub 22 is heated to a temperature (such
as 150°C) that would induce expansion of the mounting
ring 130 but not the compression rings 32, 210, the radial
compressive forces exerted by the compression rings
32, 210 on the mounting ring 130 may reduce or inhibit
the degree of expansion of the mounting ring 130 away
from the axis 80 with respect to the spindle 42 to maintain
an interference fit between the outer seal case 36b and
the mounting ring 130.

[0064] Inatleastone approach, one or more seals (not
shown) may be disposed on the compression ring 32 or
the compression ring 210. For example, a seal may be
disposed on the outer surface 194 of compression ring
32 to atleast partially fill the radial gap between the outer
surface 194 and the inner surface 58 of the steering
knuckle body 40. The seal may extend continuously
around the axis 80. The seal may be made of any suitable
material, such as a polymeric or an elastomeric material
like rubber. In this way, the seal may help block or inhibit
contaminants, such as particulates like dirt and pebbles
and/or liquids, from passing through the opening 82 or
passing between the compression ring 32 and the inner
surface 58 of the steering knuckle body 40. A seal may
similarly be disposed on the outer surface 216 (e.g., at
the second perimeter surface 234) of the compression
ring 210.

[0065] A method forassembling a wheel end assembly
may include heating a compression ring, such as com-
pression ring 32 or the compression ring 210, to expand
the compression ring. The compression ring may be
heated, for example, at a temperature of 200 °C. The
method may further include positioning the compression
ring at an outer annular surface of a mounting ring of a
hub. The method may further include positioning a seal
assembly at an inner annular surface of the mounting
ring. The compression ring may impart a radial compres-
sive force on the mounting ring when the compression
ring is cooled to a second temperature lower than the
first temperature.

[0066] In at least one approach, the method may fur-
ther include securing a steering knuckle to a spindle. The
method may further include positioning the hub such that
at least a portion of the compression ring is radially dis-
posed between an annular surface of the spindle and an
annular surface of the steering knuckle.

[0067] In atleastone approach, a method for installing
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a compression ring is provided. The installation may be
a retrofit installation. In this way, the method may include
removing a hub from an axle spindle. The method may
further include disposing the hub face such that a mount-
ingringis accessible (e.g., facing in an upward direction).
In an optional approach, the method may include remov-
ing paint, dirt, or other substances from the mounting ring.
[0068] The method may include applying a continuous
a bead of adhesive sealant (e.g., a 3 mm-wide bead) 360
degrees around the mounting ring.

[0069] The method may further include heating a hub
compression ring, for example, in an oven. The compres-
sion ring may be heated to threshold temperature; for
example, to approximately 204°C. Upon heating the com-
pression ring to the threshold temperature, the method
may further include removing the compression ring from
the oven. The method may further include disposing the
compression ring onto the mounting ring. The compres-
sion ring may be pressed down onto the mounting ring,
for example, with hand force. In at least one approach,
the compression ring is seated against the step surface
of the hub (e.g., adjacent the mounting ring). The com-
pression ring may impart a radial compressive force on
the mounting ring when the compression ring cools to a
temperature lower than the threshold temperature.

Claims
1. A wheel end assembly (10) comprising:

a steering knuckle (20) having a spindle (42) and
an opening (82) that extends around the spindle
(42);

a hub (22) that is rotatable about an axis (80)
with respect to the spindle (42);

a seal assembly (30) that extends from the spin-
dle (42) to the hub (22), the seal assembly (30)
having an outer seal case (36b) that is disposed
on the hub (22) and an inner seal case (36a)
that is disposed on the spindle (42);
characterised in that the seal assembly (30) is
at least partially disposed in the opening (82);
acompressionring (32, 210) that is disposed on
the hub (22) and thatis at least partially disposed
in the opening (82), wherein the compression
ring (32, 210) exerts a radial compressive force
onthe hub (22) in a direction that extends toward
the seal assembly (30) and the axis (80) toinhibit
the outer seal case (36b) from moving with re-
spect to the hub (22).

2. The wheel end assembly (10) of claim 1 wherein the
hub (22) has a mounting ring (130) upon which the
seal assembly (30) and the compression ring (32,
210) are disposed, wherein the compression ring
(32, 210) inhibits expansion of the mounting ring
(130) away from the axis (80) with respect to the
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spindle (42) to maintain an interference fit between
the outer seal case (36b) and the mounting ring
(130), preferably the compression ring (32, 210) and
the outer seal case (36b) are disposed on opposite
sides of the mounting ring (130).

The wheel end assembly (10) of any preceding claim
wherein the hub (22) has a volumetric thermal ex-
pansion coefficient greater than a volumetric thermal
expansion coefficient of the compression ring (32,
210).

The wheel end assembly (10) of any preceding claim
wherein the compression ring (32) has an inner sur-
face (192) disposed in engagementwith the hub (22)
and an outer surface (194) that is disposed opposite
the inner surface (192) and that extends parallel to
the inner surface (192), wherein the outer surface
(194) extends from a first end of the compression
ring (32) that engages the hub (22) to a second end
of the compression ring (32) that is disposed oppo-
site the first end.

The wheel end assembly (10) of claim 4 wherein the
outer surface (194) has a substantially planar cross
section in a plane in which the axis (80) is completely
disposed.

The wheel end assembly (10) of claim 4 or claim 5
wherein the compression ring (32) includes a first
connecting surface (200) that extends from a first
end of the inner surface (192) toward the outer sur-
face (194), wherein the first connecting surface (200)
has a substantially planar cross section in the plane
and extends at an oblique angle relative to the inner
surface (192).

The wheel end assembly (10) of claim 6 wherein the
compression ring (32) includes a first end surface
(202) that extends from an end of the first connecting
surface (200) to the outer surface (194), wherein the
first end surface (202) engages the hub (22).

The wheel end assembly (10) of claim 6 or claim 7
wherein the compression ring (32) includes a second
connecting surface (200) that extends from a second
end of the inner surface (192) toward the outer sur-
face (194), wherein the second connecting surface
(200) has a substantially planar cross section in the
plane and extends at an oblique angle relative to the
inner surface (192), preferably the compression ring
(32) includes a second end surface (202) that ex-
tends from an end of the second connecting surface
(200) to the outer surface (194), wherein the second
end surface (202) is disposed in the opening (82).

The wheel end assembly (10) of claim 1 wherein the
compression ring (210) has an inner surface (214)
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10.

1.

12.

13.

14.

15.

disposed in engagement with the hub (22), an outer
surface (232) that is disposed opposite the inner sur-
face (214) and that extends parallel to the inner sur-
face (214), an inner connecting surface (222) that
extends from a first end of the inner surface (214),
and a first outer connecting surface (236) that ex-
tends from an end of the outer surface (232) toward
the hub (22), wherein the inner connecting surface
(222)is disposed substantially parallel to the first out-
er connecting surface (236).

The wheel end assembly (10) of claim 9 wherein the
compression ring (210) further comprises a first end
surface (218) that extends from an end of the inner
connecting surface (222) and engages the hub (22)
and a first perimeter surface (230) that extends from
thefirstend surface (218) to the first outer connecting
surface (236), preferably the first perimeter surface
(230) is disposed substantially parallel to the inner
surface (214).

The wheel end assembly (10) of claim 10 wherein
the compression ring (210) further comprises a sec-
ond end surface (220) that extends from a second
end of the inner surface (214), wherein the first end
surface (218) has a greater radial length than the
second end surface (220).

The wheel end assembly (10) of claim 11 wherein
the compression ring (210) further comprises a sec-
ond perimeter surface (234) that extends from the
second end surface (220) toward the hub (22) and
a second outer connecting surface (238) that ex-
tends from second perimeter surface (234) to the
outer surface (232), preferably the second end sur-
face (220), second perimeter surface (234), and the
second outer connecting surface (238) are received
in the opening (82).

The wheel end assembly (10) of any one of claims
7, 10 or 11 wherein the first end surface (218) ex-
tends radially outward past the hub (22).

A method for assembling a wheel end assembly (10)
according to claim 1, the method comprising:

heating a compression ring (32, 210) to expand
the compression ring (32, 210);

positioning the compression ring (32, 210) with
respect to a hub (22) such that the hub (22) is
received in the compression ring (32, 210); and
cooling the compression ring (32, 210) so that
the compression ring (32, 210) exerts a radially
inward force on the hub (22).

The method of claim 14 further comprising providing
a seal assembly (30) that has an outer seal case
(36b) and an inner seal case (36a) and assembling
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the hub (22) to a spindle (42) such that the outer seal
case (36b) is disposed on the hub (22) opposite the
compression ring (32, 210) and the inner seal case
(36a) is disposed on the spindle (42), preferably the
compression ring (32, 210) exerts a radial compres-
sive force on the hub (22) in a direction that extends
toward the seal assembly (30) to inhibit the outer
seal case (36b) from moving with respect to the hub
(22).

Patentanspriiche

Radendanordnung (10), Folgendes umfassend:

einen Achsschenkel (20), der einen Zapfen (42)
und eine Offnung (82), die sich um den Zapfen
(42) erstreckt, aufweist;

eine Nabe (22), die in Bezug zum Zapfen (42)
um eine Achse (80) drehbar ist;

eine Dichtungsanordnung (30), die sich vom
Zapfen (42) zur Nabe (22) erstreckt, wobei die
Dichtungsanordnung (30) ein auferes Dich-
tungsgehause (36b), das auf der Nabe (22) an-
geordnetist, und eininneres Dichtungsgehause
(36a), das auf dem Zapfen (42) angeordnet ist,
aufweist; dadurch gekennzeichnet, dass die
Dichtungsanordnung (30) zumindest teilweise
in der Offnung (82) angeordnet ist; einen Kom-
pressionsring (32, 210), der auf der Nabe (22)
angeordnet ist und der zumindest teilweise in
der Offnung (82) angeordnet ist, wobei der Kom-
pressionsring (32, 210)in eine Richtung, die sich
zur Dichtungsanordnung (30) und der Achse
(80) erstreckt, eine radiale Kompressionskraft
auf die Nabe (22) auslibt, um zu verhindern,
dass sich das dulRere Dichtungsgehause (36b)
in Bezug zu Nabe (22) bewegt.

Radendanordnung (10) nach Anspruch 1, wobei die
Nabe (22) einen Montagering (130) aufweist, auf
dem die Dichtungsanordnung (30) und der Kom-
pressionsring (32, 210) angeordnet sind, wobei der
Kompressionsring (32, 210) die Ausdehnung des
Montagerings (130) von der Achse (80) weg in Be-
zug zum Zapfen (42) hemmt, um eine Presspassung
zwischen dem auferen Dichtungsgehause (36b)
und dem Montagering (130) zu erhalten, wobei der
Kompressionsring (32, 210) und das auf3ere Dich-
tungsgehause (36b) vorzugsweise auf gegeniiber-
liegenden Seiten des Montagerings (130) angeord-
net sind.

Radendanordnung (10) nach einem der vorstehen-
den Anspriiche, wobei die Nabe (22) einen volume-
trischen Warmeausdehnungskoeffizienten auf-
weist, der grofier als der volumetrische Warmeaus-
dehnungskoeffizient des Kompressionsrings (32,
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10

210) ist.

Radendanordnung (10) nach einem der vorstehen-
den Anspriiche, wobei der Kompressionsring (32)
eine Innenflache (192), die mit der Nabe (22) in Ein-
griff angeordnet ist, und eine AuRenflache (194), die
gegentber der Innenflache (192) angeordnetist und
sich parallel zur Innenflache (192) erstreckt, auf-
weist, wobei sich die Auf3enflache (194) von einem
ersten Ende des Kompressionsrings (32), das in die
Nabe (22) eingreift, zu einem zweiten Ende des
Kompressionsrings (32), das gegentiiber dem ersten
Ende angeordnet ist, erstreckt.

Radendanordnung (10) nach Anspruch 4, wobei die
AuBenflache (194) in einer Ebene, in der die Achse
(80) vollstandig angeordnet ist, einen im Wesentli-
chen ebenen Querschnitt aufweist.

Radendanordnung (10) nach Anspruch 4 oder An-
spruch 5, wobei der Kompressionsring (32) eine ers-
te Verbindungsflache (200) enthalt, die sich von ei-
nem ersten Ende der Innenflache (192) zur AuRRen-
flache (194) erstreckt, wobei die erste Verbindungs-
flache (200) einen im Wesentlichen ebenen Quer-
schnitt in der Ebene aufweist und sich in Bezug zur
Innenflache (192) in einem schragen Winkel er-
streckt.

Radendanordnung (10) nach Anspruch 6, wobei der
Kompressionsring (32) eine erste Endflache (202)
enthalt, die sich von einem Ende der ersten Verbin-
dungsflache (200) zur AuRenflache (194) erstreckt,
wobei die erste Endflache (202) in die Nabe (22)
eingreift.

Radendanordnung (10) nach Anspruch 6 oder An-
spruch 7, wobei der Kompressionsring (32) eine
zweite Verbindungsflache (200) enthalt, die sich von
einem zweiten Ende der Innenflache (192) zur Au-
Renflache (194) erstreckt, wobei die zweite Verbin-
dungsflache (200) einen im Wesentlichen ebenen
Querschnitt in der Ebene aufweist und sich in Bezug
zur Innenflache (192) in einem schragen Winkel er-
streckt, wobei der Kompressionsring (32) vorzugs-
weise eine zweite Endflache (202) enthalt, die sich
von einem Ende der zweiten Verbindungsflache
(200) zur AuRenflache (194) erstreckt, wobei die
zweite Endfléche (202) in der Offnung (82) angeord-
net ist.

Radendanordnung (10) nach Anspruch 1, wobei der
Kompressionsring (210) eine Innenflache (214), die
mit der Nabe (22) in Eingriff angeordnet ist, eine Au-
Renflache (232), die gegenuber der Innenflache
(214) angeordnet ist und sich parallel zur Innenfla-
che (214) erstreckt, eine innere Verbindungsflache
(222), die sich von einem ersten Ende der Innenfla-
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che (214) erstreckt, und eine erste aullere Verbin-
dungsflache (236), die sich von einem Ende der Au-
Renflache (232) zur Nabe (22) erstreckt, aufweist,
wobei die innere Verbindungsflache (222) im We-
sentlichen parallel zur ersten aulReren Verbindungs-
flache (236) angeordnet ist.

Radendanordnung (10) nach Anspruch 9, wobei der
Kompressionsring (210) ferner eine erste Endflache
(218), die sich von einem Ende der inneren Verbin-
dungsflache (222) erstreckt und in die Nabe (22) ein-
greift, und eine erste Umfangsflache (230), die sich
von der ersten Endflache (218) zur ersten dulieren
Verbindungsflache (236) erstreckt, umfasst, wobei
die erste Umfangsflache (230) vorzugsweise im We-
sentlichen parallel zur Innenflache (214) angeordnet
ist.

Radendanordnung (10) nach Anspruch 10, wobei
der Kompressionsring (210) ferner eine zweite End-
flache (220) umfasst, die sich von einem zweiten En-
de der Innenflache (214) erstreckt, wobei die erste
Endflache (218) eine groRere radiale Lange als die
zweite Endflache (220) aufweist.

Radendanordnung (10) nach Anspruch 11, wobei
der Kompressionsring (210) ferner eine zweite Um-
fangsflache (234), die sich von der zweiten Endfla-
che (220) zur Nabe (22) erstreckt, und eine zweite
aullere Verbindungsflache (238), die sich von der
zweiten Umfangsflache (234) zur AulRenflache (232)
erstreckt, umfasst, wobei die zweite Endflache
(220), die zweite Umfangsflache (234) und die zwei-
te dulRere Verbindungsflache (238) vorzugsweise in
der Offnung (82) aufgenommen werden.

Radendanordnung (10) nach einem der Anspriiche
7, 10 oder 11, wobei sich die erste Endflache (218)
an der Nabe (22) vorbei radial nach auf3en erstreckt.

Verfahren zur Montage einer Radendanordnung
(10) nach Anspruch 1, wobei das Verfahren Folgen-
des umfasst:

Erwarmen eines Kompressionsrings (32, 210),
um den Kompressionsring (32, 210) auszudeh-
nen;

Positionieren des Kompressionsrings (32, 210)
in Bezug zu einer Nabe (22), sodass die Nabe
(22) im Kompressionsring (32, 210) aufgenom-
men wird; und

Abkihlen des Kompressionsrings (32, 210), so-
dass der Kompressionsring (32, 210) eine nach
innen gerichtete Radialkraft auf die Nabe (22)
ausubt.

Verfahren nach Anspruch 14, ferner das Vorsehen
einer Dichtungsanordnung (30), die ein auleres
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Dichtungsgehéause (36b) und ein inneres Dichtungs-
gehause (36a) aufweist, und das Montieren der Na-
be (22) an einem Zapfen (42), sodass das aulere
Dichtungsgehéause (36b) gegeniiber dem Kompres-
sionsring (32, 210) auf der Nabe (22) angeordnet ist
und das innere Dichtungsgehause (36a) auf dem
Zapfen (42) angeordnet ist, umfassend, wobei der
Kompressionsring (32, 210) vorzugsweise in einer
Richtung, die sich zur Dichtungsanordnung (30) er-
streckt, eine radiale Kompressionskraft auf die Nabe
(22) ausuibt, um zu verhindern, dass sich das duRere
Dichtungsgehéause (36b) in Bezug zur Nabe (22) be-
wegt.

Revendications

Ensemble d’extrémité de roue (10) comprenant:

une articulation de direction (20) ayant une bro-
che (42) etune ouverture (82) qui s’étend autour
de la broche (42);

un moyeu (22) qui peut tourner autour d’un axe
(80) par rapport a la broche (42);

un ensemble d’étanchéité (30) qui s’étend de la
broche (42) au moyeu (22), 'ensemble d’étan-
chéité (30) ayant un boitier d’étanchéité externe
(36b) qui est disposé sur le moyeu (22) et un
boitier d’étanchéité interne (36a) qui est disposé
sur la broche (42);

caractérisé en ce que I'ensemble d’étanchéité
(30) est disposé au moins partiellement dans
I'ouverture (82) ;

une bague de compression (32, 210) qui est dis-
posée sur le moyeu (22) et qui est disposée au
moins partiellement dans I'ouverture (82), la ba-
gue de compression (32, 210) exergant une for-
ce de compression radiale sur le moyeu (22)
dans une direction qui s’étend vers I'ensemble
d’étanchéité (30) et I'axe (80) pour empécher le
boitier d’étanchéité externe (36b) de se dépla-
cer par rapport au moyeu (22).

Ensemble d’extrémité de roue (10) selon la reven-
dication 1, dans lequel le moyeu (22) comporte une
bague de montage (130) sur laquelle sont disposés
I'’ensemble d’étanchéité (30) et la bague de com-
pression (32, 210), la bague de compression (32,
210) empéchant la bague de montage (130) de se
dilater en s’éloignant de I'axe (80), par rapport a la
broche (42), de maniére a maintenir un ajustement
serré entre le boitier d’étanchéité externe (36b) et la
bague de montage (130), de préférence la bague de
compression (32, 210) et le boftier d’étanchéité ex-
terne (36b) étant placés sur les cotés opposés de la
bague de montage (130).

Ensemble d’extrémité de roue (10) selon I'une quel-
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conque des revendications précédentes dans lequel
le moyeu (22) a un coefficient de dilatation thermique
volumétrique supérieur a un coefficient de dilatation
thermique volumétrique de la bague de compression
(32, 210).

Ensemble d’extrémité de roue (10) selon 'une quel-
conque des revendications précédentes, dans le-
quel la bague de compression (32) a une surface
intérieure (192) disposée en prise avec le moyeu
(22) et une surface extérieure (194) qui est disposée
en face de la surface intérieure (192) et qui s’étend
parallelement a la surface intérieure (192), la surface
extérieure (194) s’étendant d’une premiére extrémi-
té de la bague de compression (32) qui vienten prise
avec le moyeu (22) vers une seconde extrémité de
la bague de compression (32) qui est disposée en
face de la premiére extrémité.

Ensemble d’extrémité de roue (10) selon la reven-
dication 4, dans lequel la surface extérieure (194) a
une section transversale sensiblement plane dans
un plan dans lequel I'axe (80) est complétement dis-
posé.

Ensemble d’extrémité de roue (10) selon la reven-
dication 4 ou larevendication 5, dans lequel la bague
de compression (32) comprend une premiére surfa-
ce de liaison (200) qui s’étend depuis une premiére
extrémité de la surface intérieure (192) vers la sur-
face extérieure (194), dans lequel la premiere sur-
face de liaison (200) a une section transversale sen-
siblement plane dans le plan et s’étend selon un an-
gle oblique relativement a la surface intérieure (192).

Ensemble d’extrémité de roue (10) selon la reven-
dication 6, dans lequel la bague de compression (32)
comprend une premiére surface d’extrémité (202)
qui s’étend d’'une extrémité de la premiére surface
de liaison (200) a la surface extérieure (194), dans
lequel la premiéere surface d’extrémité (202) vienten
prise avec le moyeu (22).

Ensemble d’extrémité de roue (10) selon la reven-
dication 6 ou la revendication 7, dans lequel la bague
de compression (32) comprend une seconde surfa-
ce de liaison (200) qui s’étend depuis une seconde
extrémité de la surface intérieure (192) vers la sur-
face extérieure (194), dans lequel la seconde surfa-
ce de liaison (200) a une section transversale sen-
siblement plane dans le plan et s’étend selon un an-
gle oblique relativement a la surface intérieure (192),
de préférence la bague de compression (32) com-
prend une seconde surface d’extrémité (202) qui
s’étend d’'une extrémité de la seconde surface de
liaison (200) ala surface extérieure (194),la seconde
surface d’extrémité (202) étant disposée dans
I'ouverture (82).

10

15

20

25

30

35

40

45

50

55

12

9.

10.

1.

12.

13.

14.

22

Ensemble d’extrémité de roue (10) selon la reven-
dication 1, dans lequel la bague de compression
(210) présente une surface intérieure (214) disposée
en prise avec le moyeu (22), une surface extérieure
(232) qui est disposée en face de la surface intérieu-
re (214) et qui s’étend parallelement a la surface
intérieure (214), une surface de liaison intérieure
(222) qui s’étend depuis une premiére extrémité de
la surface intérieure (214), et une premiére surface
de liaison extérieure (236) qui s’étend depuis une
extrémité de la surface extérieure (232) vers le
moyeu (22), la surface de liaison intérieure (222)
étant disposée sensiblement parallelement a la pre-
miere surface de liaison extérieure (236).

Ensemble d’extrémité de roue (10) selon la reven-
dication 9, dans lequel la bague de compression
(210) comprend en outre une premiére surface d’ex-
trémité (218) qui s’étend a partir d’'une extrémité de
la surface de liaison intérieure (222) et vient en prise
avecle moyeu (22) et une premiére surface périphé-
rique (230) qui s’étend de la premiere surface d’ex-
trémité (218) a la premiere surface de liaison exté-
rieure (236), de préférence la premiere surface pé-
riphérique (230) est disposée sensiblement parallé-
lement a la surface intérieure (214).

Ensemble d’extrémité de roue (10) selon la reven-
dication 10, dans lequel la bague de compression
(210) comprend en outre une seconde surface d’ex-
trémité (220) qui s’étend depuis une seconde extré-
mité de la surface intérieure (214), dans lequel la
premiere surface d’extrémité (218) a une longueur
radiale supérieure a la seconde surface d’extrémité
(220).

Ensemble d’extrémité de roue (10) selon la reven-
dication 11, dans lequel la bague de compression
(210) comprend en outre une seconde surface pé-
riphérique (234) qui s’étend de la seconde surface
d’extrémité (220) vers le moyeu (22) et une seconde
surface de liaison extérieure (238) qui s’étend de la
seconde surface périphérique (234) a la surface ex-
térieure (232), de préférence la seconde surface
d’extrémité (220), la seconde surface périphérique
(234) et la seconde surface de liaison extérieure
(238) étant regues dans I'ouverture (82).

Ensemble d’extrémité de roue (10) selon I'une quel-
conque des revendications 7, 10 ou 11, dans lequel
la premiére surface d’extrémité (218) s’étend radia-
lement vers I'extérieur au-dela du moyeu (22).

Procédé d’assemblage d’'un ensemble d’extrémité
de roue (10) selon la revendication 1, le procédé

consistant a:

chauffer une bague de compression (32, 210)
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pour dilater la bague de compression (32, 210);
positionner la bague de compression (32, 210)
par rapport a un moyeu (22) de telle sorte que
le moyeu (22) soit regu dans la bague de com-
pression (32, 210); et 5
refroidir la bague de compression (32, 210) de
sorte que la bague de compression (32, 210)
exerce une force radialement vers I'intérieur sur
le moyeu (22).
10
15. Procédé selon la revendication 14 consistant en
outre a fournir un ensemble d’étanchéité (30) qui
comporte un boitier d’étanchéité externe (36b) et un
boitier d’étanchéité interne (36a) et a assembler le
moyeu (22) a une broche (42) de sorte que le boitier 75
d’étanchéité externe (36b) est disposé sur le moyeu
(22) en face de la bague de compression (32, 210)
et le boitier d’étanchéité interne (36a) est disposé
sur I'axe (42), de préférence la bague de compres-
sion (32, 210) exerce une force de compression ra- 20
diale surle moyeu (22) dans une direction qui s’étend
vers I'ensemble d’étanchéité (30) pour empécher le
boitier d’étanchéité externe (36b) de se déplacer par

rapport au moyeu (22).
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